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[Claim 1] An image pickup device comprising: 
a taking lens, 

means for splitting the image pickup light beam obtained by the 
taking lens into a plurality of beams; 

a plurality of taking elements arranged to receive the split 
plurality of light beams; and 

means for forming a single image from signals from the plurality 
of taking elements. 

[Claim 3] The image pickup device according to Claim 1, wherein 
the splitting means is disposed at a position different from an image 
forming position of the taking lens. 
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[0001] 

[Technical Field of the Invention] 

The present invention relates to an image pickup device, more 
particularly, to an image pickup device which is capable of picking 
up an image of a high definition or an enlarged image having a number 
of pixels larger than the number of pixels of the taking elements 
used for picking up the image. 



[0017] 

The splitting means may be disposed at a position different from 
an image forming position of the taking lens , for example, the splitting 
means may be disposed at a position between the taking lens and the 
image forming position of the taking lens . In this case, by disposing 
the taking elements at the image forming position, a focused image 
signals can be obtained from the taking elements, and the taking 
elements may be disposed at a position different from the image forming 
position. Further, the splitting means may be disposed at a position 
opposite the taking lens at the image forming position of the taking 
lens, not at the position between the image forming position of the 
taking lens and the taking lens. 



[0019] 

[Modes of Carrying Out the Invention] Embodiment 1 

This embodiment is an example wherein means for splitting a taking 
light beam from a taking lens is disposed at a position between the 
taking lens and an image forming position, and a description will 
be made thereof by using Fig. 7. As shown in Fig. 7 (a) , a reflecting 
plate 11 is so disposed that it reflects about a half light beam 102 
of a taking light beam 100 obtained by a taking lens 7 for taking 
an image of an object 90. 
[0020] 

A light beam 101 which has not been reflected forms an image at 
a taking elements position 8A which is the same as a conventional 
taking elements position, and as shown in Fig. 7(b), an image 91A 
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consisting of A1-A2-A3, is formed. On the other hand, the light beam 
102 which has been reflected by the reflecting plate 11 forms an image 
at a new taking elements position 8B, and an image 91B consisting 
of B0-B1-B2, is formed. 
[0021] 

Taking elements (not shown) are disposed at two taking elements 
positions 8A and 8B, respectively, and electrical signals obtained 
from these taking elements are synthesized, thereby to obtain a signal 
of an image 91 which is larger than the respective images. 
[0022] 

Of the image 91A consisting of A1-A2-A3 formed at the taking 
elements position 8A, the portion of A2-A3 is not blocked by the 
reflecting plate 11 at all, so that an image, which is substantially 
the same with the image 91 as in the case where there is no reflecting 
plate 11. However, at the portion A1-A2, part of the taking light 
beam 100 forming the image 91 is split into the light beam 102, so 
that the light quantity is reduced thereby this portion is made darker . 
Further, at the portion A0-A1 , all of the taking light beam 100 enters 
the light beam 102, so that no image is formed at this portion. As 
a result, the image 91A consisting of A1-A2-A3, is formed at the taking 
elements position 8A. 
[0023] 

On the other hand, by the light beam 102 which has been reflected 
by the reflecting plate 11, the image 91B consisting of B0-B1-B2, 
is formed at a new image forming position 8B. As shown in Fig. 7(a) , 
at the portion of B0-B1, all of the light beam is reflected by the 
reflecting plate 11, so that a reflected image of the image 91 as 
in the case of having no reflecting plate 11, can be obtained at the 
position of taking elements 8B. However, at the portion B1-B2, part 
of the taking light beam 100 advances, without being reflected, to 
the light beam 101, the light quantity is reduced so that this portion 
becomes darker. At the portion B2-B3, all of the taking light beam 
100 enters the light beam 101, so that no image is formed. As a result 
of these, at the taking elements position 8B, the image 91B consisting 
of B0-B1-B2, is formed. The portions A1-A2 and B1-B2 are complementing 
with each other, so that by overlapping these portions, the image 
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91 can be obtained. 
[0024] 

In the present embodiment, as a result of disposing taking elements 
of 300,000 pixels at the taking elements positions 8A and 8B, 
respectively, a high definition image of 540,000 pixels can be 
obtained . 



[0049] Embodiment 7 

As shown in Fig. 16, at four (4) taking elements positions 8A-8D 
(not shown in Fig. 16) of the quarter splitting prism 17 which was 
used in the Embodiment 6, a further quarter splitting prism 17' was 
disposed respectively at these positions, instead of the taking 
elements 2A-2D. As a result, 4x4=16 taking elements 2 can be disposed, 
thereby the number of pixels has been increase by substantially 10 
times. Needless to say, a reflecting plate may be used, instead of 
at least one of the quarter splitting prism 17' . Further, the number 
of splitting may be, for example, 2 or 3, other than 4 . In the present 
embodiment, for the quarter splitting prisms 17' , the same as the 
quarter splitting prism 17 are used. 
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1 a~ 1 1 D^^nm^^-f-sa^^igicfcP) 

7tSl0 0lJ4^tl^tlt > IS(k$ 50 
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OCD#9H£9 1 A~9 1 D£-gl£LTiItffe9 1 WB&ft 

[0 0 4 0] El 3(C^Lfc4 5('s ±IBSlt 

SllA-ll DtC-tttmH^ff^SWIg 1 1 Z &ft 
APLT, ff^^^^fe^i-THf4\ SMfil 1A~ 
1 lDW©liJ$*^;fa^hJc#<&5<aT\ Hffl±£t>«c: 

[0 04 1] iifSRWffi 1 1 roffiS^S («fcH'X7 
ro^tttRirSitffiy— 744ii©M) (4, 4 

CfoSi, SAttRl lfcK*tLT®J*3*i5fc9 4i4S, 
^10 2i:f#t5ri:^4K L*»U 4 5Jg4<9 

/hsv^, JMfcjirFa*** i o 2rofiaotLiv\ 

ft < ft 9 «*E-e*fU t * 5„ TJBMUm 6 t * L fc 4 
[0 04 2] HS£#I 6 

±ia*J6« 1 ~ 5 id&^-cte. wmnw-momswi 1 1 

yXASrffifflLfc. -fftfrib, Hi 4Ktt»fc3tJtCl 0 

0^2 5 a-g- m^ya -r 6 y <dm&o-&\ z 

tfLs Hi 5(C(44^flJ-f %M£<D7') X&<Dffim<Offl 

[0 0 4 3] 014lc^Lfc4 5t. *H*^il(c:*5l4-5 

2 ^#J7° U X K (4, ft^W (ClgB^ t£HM&R7 uy?\ 
2Air3t^WlcaWft = Aa«^ny^ 1 2Bi>« 
SftTl^S. ±fB^a^^'D y ^ l 2 A*J J: W=ft 
StT'Dy^ 1 2 B (OJtOAWffi 1 3(C(4, U-^X7^r 
ji-LTW9 0©^9 1^^. ilB^JKS^y 
a V ^ 1 2 A©A«B 1 3 K^j£$*tfc&9 1 A(4, * 

[0 0 4 4] ±!2Z^Wo^l2ffliAlt 
ffil 3±^^*nfc«9 1 BI4, 1 AtCio 

TSW $ ffi 8 B HEV $ MzM\m^ 2 (d 

4 o T PHtffi ^"t- S» S 4x 2> o 

[0 0 4 5] r<73£5£LT#P>ftfc-ocoiE&{I-S§- 
(4, J:SHJfeM2 (El 8 (c) ) |cfeV>-C*Lfc*SA# 
fSitfcH^ff^-9 3, 9 4 ilUCtOX'fc 1 ? , *JS0ij2 
i:[^#ic^SLT, Al®ffi(0^ 9 1 <7)H&{t -§-^#fc 0 

[0 0 4 6] B^4^tti-5fc*{i*HJS^jT'fflV^c: 
7°y XAroMS:, 01 5l:SLfc„ 1115 (a) td^L 
fc451d, 3t¥«Jl-SWft4«W3^a«t7 p !;XAl 2 
A- 12DI4 TtAltffi 1 3 A~ 1 3 Dtf 1 
4 ^(diag^ti-CJo^, #tt^^-|5:B8 A~8Did 



(6) 
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[0 0 4 7] JhlEftAttffil 3 A~ 1 3D('Aofc3t 
(4, ±l54ilC0 3^t£ft-7 B y XA 1 2 A~ 1 2DCDKtt 
S11A-11D (01 1 BW^as*$tvt<^ 

~8D (0 1 5iC{48 AfcitfSD^^^tl/t^ 
6) K*ft^;hJaf^ftfc*ffe* J F-2A~2D (015 
(.1(42 A$5£.Tf2D<D%-tf7F£inX^?)) lCA5o 

§91A~9 lD[CMfcL-tcmfflB-%&, ffifeM 

f2A~2Di;iot-e*imii^ ^stettf±*3ii: 10 

[0 0 4 8] 015 (a) (C^Lfc«5t<7)^-e(4^<. 
015 (b) ['^Lfc«jioyyXA^fflLTfc, R 
«(C, ffe9 1 A~9 1 DK#j£Lfc«««*a s , 4fi(0 
3^ttt/!/XAl 2A~1 2D©lt*fffi8A~8 
D \Z * ft-mffiS $ ftfcfttt** 2A~2Diaot^ 

pjfficDS^9 1 ^»e.tt-5o fcfcs 015 (b) mtJV* 
T, fE^-1 6(4, Attffil 3A~1 3 DJhdlEB^ftfc 

[0049] mmm 7 

01 6Kl^Lfci 5fcv ±SE^JS«6f£*5^TJS^fc4 

#t ax yxAi7©4 ^<Dmm=ti&m- 8 A~ 8 D (0 

1 6tdtt^SixTV^^) t~, gH£|^2 A~2DOft 
*?9t£, £ib(£4#fi|:/y XAl 7' fc-tft^tiJEBL 
fc 0 ^©gf, 4X4=1 6fflro»«* ; f-2S:Elt-rS 
ri^-l, ®5ftfc£(i(£l Of&^itJQ^-frS:: 

•*tft>4v\ 0i;ifi2:gL<f±3fc 30 

He, ±IE4^fi]7°y XA1 7' £LT(4, ±C4$MM:/ 
[0 0 5 0] 
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[01] *3SW<O*j£&ift9H-5fc*»0. 

[02] &%&m\cm-f2>r$m : £7F-tm. 

[03] ^*<DFAXffl-fey-^©|ag<O-f!|^^:-f0o 
[04] ^5l5(OFAXffl-fe:y-y-(7?lSB©#.©fi|Sr^i- 
0. 

[0 5] ^*<75 2*7C-fe>f-<75-fi|^^-r0„ 

[0 6] «*©!WfcS«©flUB«:RW1-5fcJt>roH. 
[0 7] *^S©f 1 ^*J60>J?rIft0J-r5fcfeo0 o 

[0 8] *mw<nm2onMmzmw-rz>tcib<nmo 

[0 9] *^0^<7?B3O^Jfe«^E0^-rSfc*(O0 o 

[01 0] *%m<Dm4<DmMMzm.m-rztz.it><Dmo 
[011] *^wro^5K>5life^trta^i-5fc*©0 o 

[012] **0^ro^5©||»J^tftB^-rSfcfeO0 o 
[013] *«M©SS5©**eS*RW-f5*:«>»ia. 
[014] *^B^O^6(7>H*0iJ^lftB^1-2>fci6<750 < , 
[015] *«M«)»6<0|ll6WSrBlW-f5fc«)«)H. 

[016] *^com7o*js«^M-r5/t*co0o 
1 •••AsffiroH^, iA~iD-m, 2---a^*-i L . 

3-^FJ§&£\ 5-KfiS, 6-^7-f^7r^, 

A, 9B-^ttUfc*a-»fe|fe«B, 11-SWS, 11 
A~l lD-Ktt&©K#ffls 12-X9XA; 12A 

-uD-yyxArogWE 13-tAtti, 14- 
15-fiffi, i6-aw*. 17, 17' -xy 

Xi>, 2 1, 2 1 A~2 4 A-£ftfflS#, 2 2-jljais] 
KSlWh 4 1~4 4- •l^TC-feV-y-, 41a-44a- 

4 1b~4 4b-^iM> 4 1c~44c 
-**S8&#\ 5 1-iigfL 9 0-^ 9 1-ft, 9 1 
A-9 1B-1, 9 3~9 4-#ttfcBHfe, 9 5H-* 

9 5V-ftitt'f**L 9 6 9 7- 

fS#*> 9 9-«IELfdf-g-*, 10 0-Ittl 1 
0 A0~A3-^fi|$Hfc^rog|5 
B0~B3-#«£ftfc&tf>gB#., R-*tt, Zl 



[02] 
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F I (#%) 
H 0 4 N 1/04 1 0 3 A 

F^ — 5B047 BB04 BC04 BC05 BC09 

5C022 AAOO AA13 AC42 AC51 AC54 
5C072 AA01 BA04 BA16 DA02 DA04 
DA10 DA21 UA20 



(5D int. ci. 7 mm%> 
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